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Ø Within this preliminary study, Geant4 was used to
simulate gamma interactions within Kromek’s Dmatrix
system to quantify radiation transport effects.
Ø Gamma energies of 122 keV and 141 keV were
independently studied, representative of gamma rays
emitted from 99mTc which is directly applicable to MBI
and 57Co which is the longer half-life analogue.
Ø This enabled the transferrable experimental use of 57Co
to be validated.
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Ø Molecular Breast Imaging (MBI) is a nuclear medicine technique
which has the potential to detect lesions of the breast at an early
stage.
Ø Cadmium Zinc Telluride (CZT) is a desirable detector material for
this application primarily due to its good position resolution.
Ø One of the fundamental challenges in
maximizing the position resolution in
CZT detectors involves accounting for
multiple pixel events.
Ø The study forms the foundation on
which future work will be conducted
in order to enhance the position
resolution and, in turn,
the performance of the
Geant4 simulation- 44mm
x 44mm x 5mm CZT
system.

Ø Kromek’s DMatrix Nuclear Gamma Imager is a pixelated
CZT detector consisting of a 44 x 44 x 5 mm crystal with
2 mm pixel pitch.
Ø It has previously been characterised
at the University of Liverpool for use
in Molecular Therapy.
Ø Its design for application in MBI
faces different challenges as to
maximise the performance with
limited statistics.
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Couple COMSOL model with
Geant4 data to better inform
position sensitive algorithms

Determine optimal CZT
detector geometries for
application in MBI
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